In this paper we establish a coincidence theorem for systems of multivalued and single-valued maps on the finite product of metric spaces. Fixed point theorems for multivalued maps are also derived. We say that a point z in Y is: (i) a coincidence point of P and T iff Tz € Pz\ (ii) a fixed point of P and T iff z = Tz e Pz and (iii) a hybrid fixed point iff Tz € PTz.
Introduction and preliminaries
Let (Y, d) be a metric space, T : Y -> Y and P : Y -> CL(Y), the set of (nonempty) closed subsets of Y. Consider the following conditions on P for x, y in Y and some positive number k < 1, (1.1) H(Px, Py) < kd (Tx, Ty) and (1.2) H(Px,Py) < kmax{d (Tz,Ty) , D(Ty,Py) , [D(Tx,Py) 
] + D(Ty,Px)}/2},
where H is the generalized Hausdorff metric induced by d (see below). The above conditions are generally termed as byhrid contractions (see, for instance, [1] , [20] ). Note that (1.1) implies (1.2).
We say that a point z in Y is: (i) a coincidence point of P and T iff Tz € Pz\ (ii) a fixed point of P and T iff z = Tz e Pz and (iii) a hybrid fixed point iff Tz € PTz.
We have to emphasize that P and T satisfying (1.1) with P(Y) C T(Y) need not have a common fixed point in complete Y even if T and P are continuous and commuting, i.e., TPx C PTx,x € Y (cf. ). We refer [16] , [20] , [27] and [31] for counterexamples and a good discussion on this aspect. Further, the condition (1.1) with Tx = x,(x 6 Y) contains the Nadler's (now classic) multivalued contraction [19] . Interesting generalizations of Nadler's contraction [op. cit.] The theory of multivalued maps has wide applications to game theory, mathematical economics, optimization theory, multifunctional equations, etc. A substantial place in the theory of multivalued maps, mainly due to its applications to functional equations, is claimed by the study of fixed points of nonlinear multivalued contractions (see, for instance, Wegrzyk [36] ). Recent investigations of Corley (see, for instance, [5] ) give a good relationship between hybrid fixed points and optimization problems.
In particular, he has shown that a Pareto type of maximization problem is equivalent to a hybrid fixed point problem. So, this is additional motivation for the results of this paper.
The main result of [32] contains the following coincidence theorem (see also [10, Th. 13] [31] , have introduced coordinatewise weakly commuting systems of single-and multi-valued maps on the product of n(> 2) metric spaces and established coincidence and hybrid fixed point theorems for such systems of maps. In this paper we introduce the concept of coordinatewise asymptotically commuting systems of single-and multi-valued maps on the product of n(> 2) metric spaces (cf. Definition 1.4) and give a coincidence theorem for such a system of multivalued maps and two systems of single-valued maps on the product of n metric spaces (cf. Theorem 2.1). Fixed point theorems for multivalued maps are also obtained (cf. Corollaries 2.1-2.3). Several coincidence and fixed point theorems including Theorem 1.2 (above) may be obtained as special cases (see Remarks 2.1-2.4 and corollaries of this paper).
Throughout this paper we shall use the following notations and definitions:
Let (Y, d) be a metric space.
CL(Y) = {A : A is a nonempty closed subset of F}; CB(Y) = {A : A is a nonempty closed and bounded subset of Y}; N(e, A) = {x € Y : d(x, a) < e for some a 6 A, e > 0, A e CL(Y)} and for A,B £ CL(Y), H(A B)= I
H is called the generalized Hausdorff metric induced by d. D(x,A) will denote the ordinary distance between x G X and a nonempty subset A C X. Let (aik) be an n X n square matrix with nonnegative entries. Define (cf.
Throughout this paper we shall assume that (Xi, d,) 
Two systems are coordinatewise weakly commuting on X if and only if they are coordinatewise weakly commuting at every point of X. An equivalent formulation of Definition 1.2 for two systems of singlevalued maps on X appears in [7] .
We should remark that, in general, coordinatewise weakly commuting systems of maps need not to be coordinatewise commuting. However, the commuting systems are necessarily weakly commuting (see [1] , [7] , [30] ). Proof. First we note that the system (1. So each {2™} is a Cauchy sequence and therefore it converges to some point
From the above relations (see also (2.6)-(2.7)), it follows that {Pj2 m } is also a Cauchy sequence in CL(Xi), i = 1,..., n. So there exist Mi in
This yields Ui G Mj for i = 1,..., n. By (2.2) and the continuity of the systems of maps {5"i,..., S n } and {P u ...,P n } we get ^•(P ! (5 1 (x 2 '"+ 1 ),...,5 n ( a : 2 " l + 1 )), S i (P 1 (* 2m+1 ),...,
Similarly Pi(«i,...,u n ) = Ti(M\,..., M n ) and 7i(iil,...,«n) e P,•(«!,...,«"), i = l,...,n.
This completes the proof.
Remark 2.1. It is worth noting (see the above proof) that Si(u) need not to be equal toTj (u), u = (ui,.. .,un) Proof. Its slightly improved version follows from Theorem 2.1 with Ui £ PiU, u = (ui,..., un) 
